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[57] , ABSTRACT

A convertible circular knitting machine having a creel and
feeders which is adapted to be converted from producing
fleece fabric to producing jersey fabric or back. The appa-
ratus includes a knitting cylinder adapted to receive a
plurality of knitting needles and a bed for supporting the
cylinder. A plurality of fleece section blocks are adapted to
be attached to the bed and arranged along the perimeter of
the cylinder to produce fleece fabric. The apparatus also
includes a plurality of jersey section blocks each having the
same number of feeders and peripheral dimensions as each
fleece section block and adapted to be attached to the bed
and arranged along the perimeter of the cylinder to produce
jersey and a plurality of fleece sinkers for use with the fleece
section blocks for producing fleece fabric and a plurality of
jersey sinkers for use with the jersey section blocks for
producing jersey fabric. As a result, the circular knitting
machine may be converted from producing fleece fabric to
producing jersey fabric or back without extensive modifi-
cations or replacement of the creel, feeders or cylinder.
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CONVERTIBLE CIRCULAR KNITTING
MACHINE

BACKGROUND OF THE INVENTION

(1) Field of the Invention

The present invention relates generally to circular knitting
machines and, more particularly, to a circular knitting
machine having a single cylinder and interchangeable sec-
tion blocks and sinkers which permit easy conversion
between production of fleece and jersey fabrics.

(2) Description of the Prior Art

The term circular knitting covers those -weft knitting
machines having needle beds arranged in circular cylinders
and/or dials including latch, bearded and occasionally com-
pound needle machinery. Such machines produce a wide
variety of fabric structures, garments, hosiery and other
articles and a variety of diameters and machine gauges. Such
machines have the needles fixed in a revolving circle with
the loop formation and knitting action being achieved by
ancillary elements moving yarn and loops along the needle
stems producing a fabric tube with the technical face facing
backwards.

Large diameter circular knitting machines are generally
used to produce either fieece or jersey fabrics as well as
other fabric constructions. Because of the seasonal nature of
these fabrics, it is usually necessary to maintain both fleece
and jersey machines on the knitting floor or to move
machines in and out as seasonal fabric demands change.
Both approaches are capital and labor cost intensive.

It is possible with present technology to convert a fieece
circular knitting machine to a jersey circular knitting
machine, however, this generally requires disassembling the
machine down to its bed and replacing the cylinder, section
blocks, the carrier ring, needles and sinkers, and often the
creel and feeders. At the present time, this is about a 20-hour

task for two men. With normally about 50 machines on the
floor of a medium size facility, it would take %2 man year and
about $15,000 per machine to make such a changeover. This
is impractical.

Thus, there remains a need for a new and improved
circular knitting machine having interchangeable section
blocks and sinkers which allow the machine to be converted
between producing fleece and jersey fabrics by simply
replacing the section blocks, carrier ring, needles and sinkers
without the need to strip the machine to its bed or to change
the feeders or creel.

SUMMARY OF THE INVENTION

The present invention is directed to a convertible circular
knitting machine having a creel and feeders which 1s adapted
to be converted from producing fleece fabric to producing
jersey fabric or back. The apparatus includes a knitting
cylinder adapted to receive a plurality of knitting needles
and a bed for supporting the cylinder. A plurality of fleece
section blocks are adapted to be attached to the bed and
arranged along the perimeter of the cylinder to produce
fleece fabric.

The apparatus also includes a plurality of jersey section
blocks each having the same number of feeders and periph-
eral dimensions as each fleece section block and adapted to
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fleece fabric and a plurality of jersey sinkers for use with the
jersey section blocks for producing jersey fabric. As a result,
the circular knitting machine may be converted from pro-
ducing fleece fabric with the fleece section blocks to pro-
ducing jersey fabric with the jersey section blocks or back
without extensive modifications or replacement of the creel,
feeders or cylinder.

Accordingly, one aspect of the present invention 18 to
provide a circular knitting machine having a creel and
feeders which is adapted to be converted from producing
fleece fabric to producing jersey fabric or back. The appa-
ratus includes: (a) a knitting cylinder adapted to receive a
plurality of knitting needles; (b) a bed for supporting the
cylinder; (c) a plurality of fleece section blocks adapted to be
attached to the bed and arranged along the perimeter of the
cylinder; and (d) a plurality of jersey section blocks each
having the same number of feeders as each fleece section
block and adapted to be attached to the bed and arranged
along the perimeter of the cylinder; whereby, the circular
knitting machine may be converted from producing fleece
fabric with the fleece section blocks to producing jersey
fabric with the jersey section blocks or back.

Another aspect of the present invention is to provide a
conversion kit for a circular knitting machine having a creel
and feeders; a knitting cylinder adapted to receive a plurality
of knitting needles; a bed for supporting the cylinder; and a
plurality of fleece section blocks adapted to be attached to
the bed and arranged along the perimeter of the cylinder. The
apparatus includes: a plurality of jersey section blocks each
having the same number of feeders and peripheral dimen-
sions as each fleece section block and adapted to be attached
to the bed and arranged along the perimeter of the cylinder;
whereby, the circular knitting machine may be converted
from producing fleece fabric with the fleece section blocks

to producing jersey fabric with the jersey section blocks or
back.

Still another aspect of the present invention is to provide
a circular knitting machine having a creel and feeders which
is adapted to be converted from producing fieece fabric to
producing jersey fabric or back. The apparatus includes: (a)
a knitting cylinder adapted to receive a plurality of knitting
needles; (b) a bed for supporting the cylinder; (c) a plurality
of fleece section blocks adapted to be attached to the bed and
arranged along the perimeter of the cylinder; (d) a plurality
of jersey section blocks each having the same number of
feeders and peripheral dimensions as each fleece section
block and adapted to be attached to the bed and arranged
along the perimeter of the cylinder; and (e) a plurality of
fleece sinkers for use with the fleece section blocks for
producing fleece fabric and a plurality of jersey sinkers for
use with the jersey section blocks for producing jersey
fabric; whereby, the circular knitting machine may be con-
verted from producing fleece fabric with the fleece section
blocks to producing jersey fabric with the jersey section

blocks or back.

These and other aspects of the present invention will
become apparent to those skilled in the art after a reading of
the following description of the preferred embodiment when
considered with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view illustrating a conventional fleece
circular knitting machine adaptable to be converted to a
jersey circular knitting machine according to the present
invention;
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FIG. 2a 1s an enlarged front view illustrating a conven-
tional fleece section block having two dials associated with
two upper feeds each supplying one yarn and a third yarn
being supplied to the fleece sinker;

FIG. 2b is an enlarged back view of the conventional
fleece section block illustrated in FIG. 2a;

FIG. 2c¢ is an enlarged side view illustrating a conven-
tional fleece sinker;

FIG. 3a 15 an enlarged front view illustrating the modified
jersey section block comnstructed according to the present
invention having three dials associated with three upper
feeds each supplying one yamn;

FIG. 3b 1s an enlarged back view of the modified jersey
section block illustrated in FIG. 3a;

FIG. 3c 1s an enlarged side view illustrating the modified
jersey sinker constructed according to the present invention;
and

FIG. 4 1s a chart showing the relationships between
converting 13 cut fleece to 17 cut jersey.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the following description, like reference characters
designate like or corresponding parts throughout the several
views. Also in the following description, it is to be under-
stood that such terms as “forward”, “rearward”, “left”,
“right”, “upwardly”, “downwardly”, and the like are words

of convenience and are not to be construed as limiting terms.

Referring now to the drawings in general and FIG. 1 in
particular, it will be understood that the illustrations are for
the purpose of describing a preferred embodiment of the
invention and are not intended to limit the invention thereto.
As best seen in FIG. 1, a conventional fleece circular knitting
machine adaptable to be converted to a jersey circular
knitting machine, generally designated 10, is shown con-
structed according to the present invention. The knitting
machine 10 includes four major sub-assemblies: a creel 12
having a plurality of yarn packages 14; a plurality of feeders
16; a knitting cylinder 20 supported on a bed 22 and having
a plurality of needles (not shown); and a plurality of fleece
section blocks 24 attached to the bed and arranged about the
perimeter of said cylinder.

The present invention is directed to converting a four
track fleece circular knitting machine to jersey fabric. Jersey
fabric 1s usually knit on four feeds per block. It has been
found that it is possible to design jersey cams and section
blocks that are interchangeable with the fleece section
blocks. This allows one cylinder to produce two types of
fabric with the same cylinder. All that is necessary is to
replace the interchangeable section blocks, the carrier ring,
and the needies and sinkers. The cut remains the same as
well as the creel and number of feeders. While the resulting
jersey machine has fewer feeds, it is possible to speed up the
converted machine because of gentler cam angles to produce
approximately the same amount of fabric.

In the drawings, FIGS. 2qa, 2b, and 2¢ are directed to the
fleece knitting components, whereas FIGS. 3a, 3b, and 3¢
are directed to the jersey knitting components. The circular
kmtting machine constructed according to the present inven-
tion has a single cylinder 20, interchangeable fleece and
jersey section blocks, respectively 24a and 24b, and inter-
changeable fleece and jersey sinkers, respectively 30a and
30b. The circular knitting machine has an associated creel
and associated feeders with it which remain the same for
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both fleece and jersey fabric. The single cylinder accepts
either a set of fleece needles or a set of jersey needles that
fit in with it.

The jersey section block 244 itself that replaces the fleece
block 24a includes a block, key, cams (three cams per block)
and the same number of yarns per block. (See FIG. 35). One
yarn per feed and three feeds or cams per block. However,
it 1S possible to introduce two yamns to it to produce a fabric
that had cotton on the inside of the garment and a shiny yarn

on the exterior. The fleece 30a and jersey 300 sinkers are
different but have the same outer dimensions to allow the
modified jersey sinker 300 to run jersey on the fleece
cylinder. Certain heights and positions are modified because
the fleece cylinder 1s somewhat different than that of a jersey
cylinder so that the jersey sinker 30b is custom-made to
bridge that gap from the fleece cylinder to the jersey
cylinder.

Turning to FIG. 2a, there is shown an enlarged front view
illustrating a conventional fleece section block 24a having
two dials associated with two upper feeds each supplying
one yarn and a third yarn being supplied to the fleece sinker
30a. It puts the loop in, i.e. the yarn that gets napped for the
pile. The fleece section block 244 has a guide on top of the
sinker section which feeds yarn into the sinker and the sinker
determines the length of the loop it’s going to make.

As best seen in FIG. 3a, there is shown an enlarged front
view 1illustrating the modified jersey section block 24b
constructed according to the present invention having three
dials associated with three upper feeds each supplying one
yarn. When the fleece machine is switched to produce jersey
fabric, the sinker feed is changed and each raising cam is
individually controlled by an adjusting screw on the end of
the dial. Above it on the sinkers is a cam that is designed
specifically for that raising cam below it to knit the jersey
fabric.

In knitting fleece, it is necessary to have three yarns to
make one course. Only one yarn is necessary to knit a course
of jersey fabric. Accordingly, one cam and one yarn will knit
one course of jersey fabric. Three cams in each block would
make three courses of jersey fabric. Three times 36 jersey
section blocks would make 108 courses per cylinder revo-
lution. The more cams around the circumference, the more
production.

In the present invention, the fleece needles in the cylinder
are replaced with jersey needles. A fleece needle has two
butts on it, one butt rides on a common track to make the
face fabric and then below that is a second butt that will
select one of four different needles. The second butt makes
the loop, on track 1, 2, 3 or 4. For fleece, you set 1, 2, 3 or
4 diagonally coming down to make the loop on the fleece.
On the jersey, it’s a single butt and a shorter needle.

The modified jersey section block 244 of the present
invention is a conventional design, but the dimensions are
the same as the fleece section block 24a it replaces, includ-
ing the mounting holes. In the preferred embodiment, the
modified jersey section block 24b includes the capability of
housing four cams per feed which would allow it to make a
pattern. As a result, for a 17-cut jersey fabric the same
cylinder can be used to make both fieece and jersey fabrics.
A comparison of the fleece sinker 30a and the modified

jersey sinker 30b of the present invention is shown in FIGS.
2¢ and 3c.

As can be seen, the fleece sinkers 30a are adapted for use
with the fleece section blocks 24a for producing fleece fabric
and the jersey sinkers 30b are adapted for use with the jersey
section blocks 24b for producing jersey fabric. Each of the
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fleece sinkers 30a and each of the jersey sinkers 300
includes a nose 32, a first throat 34 below the nose and a knit
line 36 adjacent to the throat. Each of the fleece sinkers and
each of the jersey sinkers have substantially the same outer
dimensions to facilitate conversion of the circular knitting
machine between production of ficece and jersey fabrics.

In the preferred embodiment, a four-track fleece machine
having 36 blocks with three yarns per block (a total of 108
feeds) is converted to a jersey knitting fabric having the
same number of feeds and the same creel. FIG. 4 is a chart
showing the relationships between converting 13 cut fleece
to 17 cut jersey.

This reduces the time necessary to convert a machine
from 20 hours to 4-5 hours for a two-man team. To the
contrary, current conversion Kits require a cylinder, section
blocks, carrier ring, needles, creels, sinkers and feed changes
which cost about $15,000 per machine and can only be
converted at about four machines a week. With normally
about 50 machines on the floor, this is impractical to convert
back and forth. However, the present invention allows a
fleece circular knit machine to be converted to a jersey
circular knitting machine or back in about 4 hours, which 1s
five times faster.

In operation, the fleece section blocks 24a are removed
from around the cylinder 20. Next the fleece needles are
replaced with the jersey needles. The modified jersey section
blocks 24a and jersey sinkers 30b are then attached around
the cylinder. The cylinder, creel 12 and feeders 16 remain
substantially the same. The circular knitting machine is then
ready to knit jersey fabric.

Certain modifications and improvements will occur to
those skilled in the art upon a reading of the foregoing
description. By way of example, while the examples shown
have been directed to converting a fleece machine to a jersey
machine, the apparatus and techniques of the present inven-
tion could also be used to convert a jersey machine to a
fleece machine. It should be understood that all such modi-
fications and improvements have been deleted herein for the
sake of conciseness and readability but are properly within
the scope of the following claims.

We claim:

1. A circular knitting machine having a creel and feeders
which is convertible from producing fleece fabric to pro-
ducing jersey fabric or back, said apparatus comprising:

(a) a knitting cylinder for receiving a plurality of knitting
needles;

(b) a bed for supporting said cylinder;

(c) a plurality of fleece section blocks for attachment to
said bed and arranged along said cylinder at a perimeter
thereof; and

(d) a plurality of jersey section blocks each having the
same number of feeders as each fleece section block
and each attachable to said bed and arranged along the
perimeter of said cylinder;

whereby, said circular knitting machine may be converted
from producing fleece fabric with said fleece section blocks
to producing jersey fabric with said jersey section blocks or
back. . |

2. The apparatus according to claim 1, further including a
plurality of fleece sinkers for use with said fleece section
blocks for producing fleece fabric and a plurality of jersey
sinkers for use with said jersey section blocks for producing
jersey fabric.

3. The apparatus according to claim 2, wherein each of
said fleece sinkers and each of said jersey sinkers include a
nose, a first throat below said nose and a knit line adjacent
to said throat.
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4. The apparatus according to claim 3, wherein each of
said fleece sinkers and each of said jersey sinkers have
substantially the same outer dimensions to facilitate conver-
sion of said machine between production of fleece and jersey
fabrics.

5. The apparatus according to claim 1, wherein the creel
is adapted to support a plurality of yarn packages.

6. The apparatus according to claim 5, wherein the feeders
are adapted to receive yarn from said plurality of yam
packages.

7. The apparatus according to claim 6, wherein the
number of feeders adapted to receive yarn from said plu-
rality of yarn packages is substantially the same as the
number of yarn packages.

8. The apparatus according to claim 7, wherein the
number of feeders adapted to receive yarn from said plu-
rality of yarn packages is about 3 for each fleece section

block.

9. The apparatus according to claim 1, further including a
plurality of fleece needles for use with said fleece section
blocks for producing fleece fabric and a plurality of jersey
needles for use with said jersey section blocks for producing
jersey fabric.

10. A conversion kit for a circular knitting machine having
a creel and feeders; a knitting cylinder for receiving a
plurality of knitting needles; a bed for supporting said
cylinder; and a plurality of fleece section blocks for attach-
ment to said bed and arranged along said cylinder at a
perimeter thereof, said apparatus comprising: a plurality of
jersey section blocks each having an equal number of
feeders and peripheral dimensions as each fleece section
block and each attachable to said bed and arranged along the
perimeter of said cylinder; whereby, said circular knitting
machine may be converted from producing fleece fabric
with said fleece section blocks to producing jersey fabric
with said jersey section blocks or back.

11. The apparatus according to claim 10, further including
a plurality of fleece sinkers for use with said fleece section
blocks for producing fleece fabric and a plurality of jersey
sinkers for use with said jersey section blocks for producing
jersey fabric.

12. The apparatus according to claim 11, wherein each of
said fleece sinkers and each of said jersey sinkers include a
nose, a first throat below said nose and a knit line adjacent
to said throat.

13. The apparatus according to claim 12, wherein each of
said fleece sinkers and each of said jersey sinkers have
substantially the same outer dimensions to facilitate conver-
sion of said machine between production of fleece and jersey
fabrics.

14. The apparatus according to claim 10, further including
a plurality of jersey needles for use with said jersey section
blocks for producing jersey fabric. |

15. A circular knitting machine having a creel and feeders
which is convertible from producing fleece fabric to pro-
ducing jersey fabric or back, said apparatus comprising:

(a) a knitting cylinder for receiving a plurality of knitting
needles;

(b) a bed for supporting said cylinder;

(c) a plurality of fleece section blocks for attachment to

said bed and arranged along of said cylinder at a
perimeter thereof;

(d) a plurality of jersey section blocks each having an
equal number of feeders and peripheral dimensions as
each fleece section block and each attachable to said
bed and arranged along the perimeter.of said cylinder;
and
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(e) a plurality of fleece sinkers for use with said fleece
section blocks for producing fleece fabric and a plu-
rality of jersey sinkers for use with said jersey section
blocks for producing jersey fabric;

whereby, said circular knitting machine may be converted
from producing fleece fabric with said fleece section blocks
to producing jersey fabric with said jersey section blocks or
back.

16. The apparatus according to claim 15, wherein each of
said fleece sinkers and each of said jersey sinkers include a
nose, a first throat below said nose and a knit line adjacent
to said throat.

17. The apparatus according to claim 16, wherein each of
said fleece sinkers and each of said jersey sinkers have
substantially the same outer dimensions to facilitate conver-
sion of satd machine between production of fleece and jersey
fabrics.

18. The apparatus according to claim 15, wherein the creel
1s adapted to support a plurality of yamn packages.

19. The apparatus according to claim 18, wherein the
feeders are adapted to receive yarn from said plurality of
yarn packages.

20. The apparatus according to claim 19, wherein the
number of feeders adapted to receive yam from said plu-
rality of yarn packages is substantially the same as the
number of yarn packages.

21. The apparatus according to claim 20, wherein the
number of feeders adapted to receive yarn from said plu-
rality of yarn packages is about 3 for each fleece section
block.

22. The apparatus according to claim 15, further including
a plurality of fleece needles for use with said fleece section
blocks for producing fleece fabric and a plurality of jersey
needles for use with said jersey section blocks for producing
jersey fabric.

23. A method for converting a circular knitting machine
having a creel and feeders from producing fleece fabric, said
machine further including: a knitting cylinder for receiving
a plurality of knitting needles; a bed for supporting said
cylinder; and a plurality of fleece section blocks for attach-
ment to said bed and arranged along of said cylinder at a
perimeter thereof; to producing jersey fabric or back, said
method comprising the steps of:

(a) providing a plurality of jersey section blocks each
having an equal number of feeders as each fleece
section block and each attachable to said bed and
arranged along the perimeter of said cylinder; and
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(b) converting said circular knitting machine from pro-
ducing fleece fabric with said fleece section blocks to
producing jersey fabric by replacing said fleece section
blocks with said jersey section blocks.

24. A method for converting a circular knitting machine
having a creel and feeders from producing fleece fabric, said
machine further including: a knitting cylinder for receiving
a plurality of knitting needles; a bed for supporting said
cylinder; and a plurality of fleece section blocks for attach-
ment to said bed and arranged along of said cylinder at a
perimeter thereof; to producing jersey fabric or back, said
method comprising the steps of:

(a) providing a plurality of jersey section blocks each
having an equal number of feeders and peripheral
dimensions as each fleece section block and each
attachable to said bed and arranged along the perimeter
of said cylinder; and

(b) converting said circular knitting machine from pro-
ducing fleece fabric with said fleece section blocks to
producing jersey fabric by replacing said fleece section
blocks with said jersey section blocks.

25. A method for converting a circular knitting machine
having a creel and feeders from producing fleece fabric, said
machine further including: a knitting cylinder for receiving
a plurality of knitting needles; a bed for supporting said
cylinder; and a plurality of fleece section blocks for attach-
ment to said bed and arranged along of said cylinder at a
perimeter thereof; to producing jersey fabric or back, said
method comprising the steps of:

(a) providing a plurality of jersey section blocks each
having an equal number of feeders and peripheral
dimensions as each fleece section block and each
attachable to said bed and arranged along the perimeter
of said cylinder;

(b) a plurality of fleece sinkers for use with said fleece
section blocks for producing fleece fabric and a plu-
rality of jersey sinkers for use with said jersey section
blocks for producing jersey fabric; and

(c) converting said circular knitting machine from pro-
ducing fleece fabric with said fleece section blocks to
producing jersey fabric by replacing said fleece section
blocks with said jersey section blocks and by replacing
said fleece sinkers with said jersey sinkers.
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